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BASIC RESULTS OF 1947 SCIERTIFIC ACTIVITY, ACADRMY OF SCTENCES UBSR

THIS 1S UNEVALUATED INFORMATION

s :
Academician N. G. Bruyevich
A seriea of important measures strengthening the Academy of Scicnces UBER,
N and facilitating its further development, were implemented by the Governmant

and Party in 1947. The Asademy's 1947 budgst excesied the 1946 budget by 20 : .

percent, An Institute of Petroleum was organized in Moscow. In Leningrad, : ;.

an Inatitute of the Chemistry of 8ilicates was established. Also organized ;

were the Sakhalin and Yalutek scientific-research vases. Work tuward organi-

. = zation of an Academy base in the Crimea i1s buing conducted. Important means

. 4 for the angmentation of solentifis equipment of academic instituticns and of
’ the staffs of their sclientific psrsonnel. were prorided by the Gorsrament,

The plan of scientific works of the Acadexy of Usivuces ror 1947 in:
cluded 358 problems and 107 expeditions. Since it 1s impossible to charasterize v .
2 ; the sclentific .esulis of each jroblem and oxpedition individually, only : o
AL o gclentific resul*s chat mey possess signirloance for science and for the N o
: : : national economy are presented.

De ment of sico-Mathematical Sciences

- T G In conformity with the plan, 45 problems were worked cut., FKesearch

: S . projeots carried out in 1947 at high altitude by an expedition of the
Academy of Sclences USSR in collaboration with the Acadumy of Soiencen
Armsnien SSR permitted us to establish the presence, in the composition of
oosmic rays, of a whole group of elementary partiolés, the zacs o which
surpasses that of the electron 500 to 20,000 tlaes. These particlas were
pamsd “varitrons.® ‘The variation in mass of tLs nes elementary particles is
emphasised by such o dbsignation. There is resaron tc believe that raritrons
are unstable, They disintegrate spontanenusly, being transformed into vari-
trons of a different maus.

N v Sl The results were attained with the assistance of a new msthod, similar -
to the method of the masa spectrossops. A large, contipuous magnet was
placed in the nev mass spectroscope. The ccsmic particles were bent in
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© hsiT woursc-da this angnoiis.ofleldjoand, withiothe.eld of. e cpectal Palter, .
ware sortsd out according to thelr mass. The system, witik courters apd moving-
pleture apparatus, established the trajectories of the separate cosmic partlcles.

In all, more than 10,000 trajectories of varitrons were registered.

510 The dlscovery of nev elementary particles -- varitrons -- has real im-
i . portance 1n contemporary physics,

) ey For the purposes of l1llumination englneering, great Imporiance is attached
RN R to such lumipescont compounds that may be charged in the evening and then shine

I IR a1l night. Until recently, alkali earth compounds possessed the greatect
duration of afterglow, but they are rapldiy destroyed by molsture. In 1947,
the P, N. Lebedev Physical Institute achieved substantial success in the
preparation of a molsture-resistant compound vwith long afterflow. The derived
compounds are the equal of the alkali-earth compounds in duraticn of after-
glow;, and are completely molstureproof. New experiments conducted by the
Inatitute prove the existence of e migration of energy from excited to un-
sxcited molecules in luminescent solutions. Experimsnts consisted of the
investigation of the reduction of the polarlization of the luminescence, lmsting
10”7 asecond, upop the extension of its duration. The results of these 1n-
wegtigations agaln proved tho correotness of the resonance theory of the
transmission of energy in luminsscent solutiony deviloped by Academiclan 3. I.
Varilov. .

The Brazilian expedition of the Academy of Sclences USSR to astudy the solar
eclipee in 1947 established the distributipn of emiselons of meter railo-
o waves 1. che region of the sun., IU seems that the intensity of the radfo-
e omiesion of the sun fell 45 percent during the sclipre, This dsmonstrates that
. A the radio-emission of 1.5 meter-long waves originates in the high levels of
N the sun's ocoronma. The data of the muasurements also proved that ths distri-
: bution of the intensity of raiio-emission of l.5-meter waves colncfded with
distrivation of the intensity of “he protuberances _[Sf the corona/.

A great meteorite, the so-called Sikhote-alinekiy metecrite, fell in
Primorskiy Kral 12 February 1947. Exploration of the impact aite of the
meteorite, conducted by a special expedition cf the Academy, revacled the
anusual phenomenon of a rain of iron meteorites on dry land, when thousands
of separats fragments had fallen onto the earth's surface totaling not less .
than 100 tons, Study of the meteorite yialded new data concerning the move- ~
ment of & metallic body in the atumoaphere with cosmis and supersonic )
velocities. Study of the structure and compositino of the fallen msteoric
substance open possibilities for revealing new and unknown conditlions of
the formation of chemical unions (of minerals) existing in interplanetary
spase.

i W ; “he gite of iampact was explored ia detall, and a few thousand fregmente
. R of the meteorite were collected, inclading up to 5 tone of debris, These
:xividual fr:gments are uniqre ir ths world.

As a result of partial exploitation of the coliected materials, it has

been established that the metecrite was cne of the small asteroids. Com-

. ) ) pleting its journey arcund the sun, 1t entered the gyravitatiomal iniluencs
4 g of the earth with a relative velocity of 15 kilometers per second. Meoting

Y i RIS the resistance of the earth's atmosphsre, 1t was frsgmentrd Into a fev e
- % il tuousand pleces. At the altituds of a few kilomelirs above the sarth's . .
: garface, all the parts of the meteorite finally lost their cosmic velocity B
L and began to fall almest veriically upon the earth {at an angle of about 60
~ v : degresa). Ilarge masses (Jragmenta) had a superaonic velocity at the earth's
et i surfase
o S ’ -2-
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In couformity with the plan, 31 problems were worked out. The geo-
chemistry of lsotopes of oxygen was investigatad at the V. I. Vernadskiy
Inatitute of Gemhemigtry and Analytic Chemistry. It was established that
heavy oxygen, 0°°, 1s ocontainsd in increased quantities in organic sub-
stapces and In the water of the earth. Alr, and especially carbon dlcxide,
contain a greater smount of heavy oxygen. The high content of heavy oxygen
in carbon dioride explains its concentration in the tissues of organisms. It
seems that the conteut of heavy oxygea varies appreclably in dlfferent
uinerals. As a result of these investigations, s uew, original method for the
fdentification of patural bodies containing oxygen was developei. Xnowing the
proportion of lsctopes of oxygen in different minerals, one may judge the
conditions of origin, the thermal enviromment, and possibly the age of the

" glven body. .

R A new theory of the corroslon of alioys and of complex metallic
et structures was developed Ln the Imstitute cf Physical Chemistry. Sach im-
L, ! portant problems as the corrosion of iron, the remistance of aluminum alloys,
and the resistance and corrosion of stainless steels are in an apprsclable
degree remolved on the basis of the new theory. In this theory, alloys with
T e complex structure, prepared from different metals, are looked upon as
Dol vina . complex Malti-electrode sléctrcchemical systems. Eléctric currents develop--
Bt & ing in such mlti-electrode systems élther facilitate oorrosive effects,
or, on the contrary, reduce them, depending upen the Airection of the.
carvent flow. On the besls of the new theory, it is possible to consider
a oomplex multi-elestrode system and anticipate the behavior of the
styucture and alloy in a corrosive relation. Such a very important .
- practioal problem soncerning interorystalline corrosion of stalnlese steela -
N is alsc solved.

Dspartment of Geological-Geogruaphic Sciencas

n In conformity with the plan, 36 problems were worked out. The first
ni phase of complex geolcgical investigations of the mstallogenesis of eastera
USSR, in a vast erpanse of territory embracing the Transbaykal, Amur, and
Primorskiy regions, was completed by the Institute of Geological Sclences.
This territory oconstitutes part of the so-called Pacific Ocean ore reglon.
; As a result of the explorations, especially promining areas were deiim’ted,-
R as vers, on the othor hand, arsas of poor promiso in respect to minerals; aiso, -
- the cheractevistios of ores in individuel regions were exposed. Reglons with
) a predominance of sedlusntary deposition and with thick lava deposits wore
deternined within the exteant of the ore-bearing territories. A seiles of new
areas promising for prospecting fcr mineral yusources were desiquated on the
basis of tke nature of the geological structure vf ths two 1bove-mentlionad
types of areas and of the somditions of dovelopment of this or thot cre
deposit in each of thegs twn typet.

Upon the request of the guveranment of tae Rulgarian People's Republic,

“» [N ' the Soll Imatitute of the Academy of Sciences USSR conducted a special
R X axpedition of the Ministry of Agriculturs of the Bulgarian People's Republic
- ‘-_‘; . " o in the investization of the soil deposits of Bulgaria. 7n coajustion with

Bulgarian soil scientists, a classification of the soils was worked out and
a sc!l map of the Repnblic was drawn up. KNew perspectives cf agricultural
cxpioitation of Bulgarian soll were formlated. These materials were
examined and approved by the Bulgarian Academy of Arts and Sclences.

Important data concernlng new resources of the medicinal mineral waters
) [N in the Caucasus were received by the Ilabor.tory of Hydrogeological Problems
T L imeni ¥, P, Savarenskly. The origin of the different types of medicinal
' e ’ watery was investigated and the complex mosaic of thelr distributlion was

ascsrtalned. It was ostablished that the minersal water reamuces aye

significantly greater than was earlier surmised. New sites of valuable
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mineral waters and appreclable resources cf fresh watsr. which formerly were
unknown, were found. The results of this work were accepi2d by the Ministry
of Public Health USSR.

The Soil Institute V. V. Dokuchaysv consuammated many years of research
and publishei a two-volume monograph, "The Origin znd Character of Saline
Soils.” A general theory was set forth, throwing light on the processes
of movement and depos’tlon of salt in ground waters and in solls; the kKinds
of water-salt conditions of ir=igated soils leading to selt contamination
were determined; the conditions of growth and reclamation of the greater
Irrigeted oases of the USSR were characterlzed from the point of wisw of the
development of new irrigation cnd amelioration of saline soils; and greates

- measures for amellcration of saline solls by means cf irrigation, under the
conditions in the USSR, were proposed.

Department of Biological Sclences

In conformity with the plan, 83 problems were worked out. For a number
of years, lnvestigations of antiblotics were conducted in the Institute of
Mioroblology in conjunctf~n with the Institute of Biochemistry for the
purpoge of Trodncing Sovie: antiblotic preparations. In 1947, new, important
preparatiops were developed which possessed great antibiotlic activity. These
nevw antibiotics prowed very stable even under the influence of forelgn agents
and during storage. According to laboratory datsa, these new preparations
are effective sgainast many microorganiems.

It vas established by investigations of the Institute of Phyaiology in
1547 that the method of diract application of medicinal subetances upon the
central nervous system in the treatment of tetanus, virus encephalitis,
intoxioation in pregmancy, and in the treatmint of tubercular meningitis
produced remarimble results. In children, tubercular meninritis ineviiably
proved fatal in less than 3 weeks frcm the onset; howevor, the introduction
of antibiotics acnording to the method of the Institute of Physiology saved
50 percent of the cases. Very commendable results are attained through early
uge of the mwethod.

. fis A question concerning the nature of the qufescent period of rlants was
K 5 worked out by the Institute of Botany. The entrance of a plart iato its
©a qulescent stage 13 mccompanied by o gsparation =f “he oell's protopless from
i its walle. Muiticeliular orgauierc thus coms to be like a .olony of separate
cells, Thanks to the abllity of the plasmm to remsin separated, ice crystals
L 3 appearing in the cells at low tempersvures do not produce mschanical
RN . dastruction of the tissuea. The émergence »f plants from the gqulescent
- o period ie due tn a sories of Yiochemical processes arising within the cells.
S ) New theoretical rscults permic us to draw a few practical conclualons.
LR ) Teking advantage of w new wmeiliod, 1t is now sasy to establish whetner a
' : plant is in the quiescent period, or whe her it has already issued from it.
One mx: saslly control the effestivensas of methods of arti<iclally trlpging
plantr cut from the quiescent period, or, on the otner irad, of artificlally
prolunging his peri-d. Good synthetic oreparations haie been found that
. P, : bring the potato out of quiescence after the summer planting cf freahly
; collected tubers, or elaa nrolong the period.

In the process of transmission of an impulse in a nerve, a disturbances
o’ the electrical and chemical state ard orientations of molecular ccaplexes
taks place. Eleotrical phenomena and chemical processes in tle nerve trunk
have long been subjected to detalled study. Investigations, however, of
- [ struotural changes did not progress, as ‘adispensable delicate methods did
°ts o ; not exist. A new, very deli:ate method developed in ih2 T. P, Pavlov
i Physiolgical Institute permits rapld re,jistration of these changes by means
of successive determination of the tensile properties of a nerve. Due to
this new metihod, there is now the possiltiléty of thrcwlag new light on the
functional state of a nerve and, most impo:..ant of all, upon processes of
axcitation. )
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In accordance with the plan, 36 problems were worked out. The theory of
the bipolar corona of a dlvect current was developed in the Institute of Pover
tmeni G. M. Krzhizhenovskly. The developr nt of the so-called "coroma,” that
18, the lonization and luminescence of & narrow layer of alr at the surface of
the comductor, leads to a significant loss of energy at high voltages of the
slectrical transmisslor lines. For the comstruction of ultra-high-voltage
direct-curreat lines, the restriction of corona loss 1s a decisive factor in
the ‘selestion of the typs and construction of the lines. The studles »f the
Power Inatitute investigated in detall the mechaniem of simultaneous corpna
dlgcharge of two paraliel lines of different po:arity (bipolar corona), which,
until thie time, had remained cbscure. A theoretical resclution of this
problem was found.

The thsory developed found confirmation through comparison of theoretically
psalenlcted losses of energy with sxperimental data,

Now resulta have been obtained in the re 'm of dynamics of machines at
the Institute of Machins Sclences. The problem concerning the movement of
machines under the actlon of driving power, depending not only ca the machline's:
position, bit also upon speed of ro'stlon of the ghaft and upon time, was
golvad. . Processing machines, driven by eleotric motors or by electric
motors and heat”sngines similtaneously, are typicel of thise situation. A
convenlent, practical method, permitting detection of all movements of a
machine (from start to stop) was evolved.

Thesry and actual construstion of a new type of transformer for arc
welding vere completed in the Section of Sclentific Treatment of Electric
Welding and Electrothermios. A new msthcd of calculating the character of
the parformance of welding transformers was developed. The foundations for
the seleotion of a rational plan were established, and forms of the external
cheraoteristics and methods of regulatiovn of the traneformers were determinsd.
By means of experiments on the new transformer models under industrial
conditions, it was established that they possess electrical characteristics
guaranteeing a steady arc over a wide current range.

An investigation, the objective of which was the determination of the
depepdence of the heac endurance of lignt alloys upon their composition and
atrusture, vas conpleted in tky Tnstitute of Metallurgy. For the study of
the hent-resistant propertiss of metallic alluys in this work, naw methods
were e.gloyed, based upon determination of the rate of inientation of hurd
wroro- and micro-indentors into the matexlal belag tested at the assigned
temporsl 9.

De wont of History and Philoso

In conformit with the plan, 42 projects were worked out. A fav zreat
archaeological expeditions were undertaken by the Institute. Kev results
vere attained by the Ehoresm archeologloal expedition. Excavations of the
anoient city of Toprak-kal revsalad a great, beautifully finished court ares
of about 6,000 square meters, made up of 70-1C0 apartments and disposed in
three luvel.. Abundant and varied material were found, theroughly character-
1zing the oculture 2nd way of life of the fahabitants of Ehoresm in the 3d
ventury A.D.

Excavatiomsin Staraya "adoga also ylelded exceptionally valuable and
intererting resalts.

Substantial work in the selection and preperation of cadres has besn
carrisd on by tho Academy ~f Sciences. The certification of tha dirsctors
of sections, lshoratories, and sectors, and of aspirants and doctorate
candidates vas coupleted. The certifications of a few dirsctors of eections
vere not approved. The certification of dirsctors permitted improvement of
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the quality of scientific leaderskip in the Tnstitutes. .The scarcity.nf ..
qualified scientific cadrss of both affiliate and bage institutlon was also
revealed.

A few ipatitutes -- Physical Chemistry, Oceanology, Microbinlogy,
Crystallography, and others -. -iere obliged to improve laboratory work and
ssction leadership and to eliminate deficlenclies revsaled in certification.
The directors of these sclentific imstitutliomsreceived corresponding
directives at the end of 194%7.

The cystem for preparing sclentlfic cadres ln the Acadenmy was reorganized
and improved. As a basls for this preparation, sclentific and educational
institutes assign their moat outstanding sclentific collabrrators to the
TSSR Academy of Sclences' Doctorate School. This new method will assist in
producing yorng Soviet scientists, and 1n providing cadres for the academies
of sciences of the Union Republics, the fnstitutes of higher education, and
industrial ipstitutes. Aspirants’ requirements were ralsed and the system of
control orer the preparation of Candidates of Sclences was jmproved. Yearly
récertification of aspirants was instituted. Attention was directed to the
necessity of hrosdsning the preparation of cadres in such important
specialities as philosophy, loglc, political economy, the Ruselan laugunage,
hiatory, physica, and medern techaical practices; tha ‘pregaration of cadros
on these subjeots has been unsatisfactory in the pasls.

The Presidium of the Academy continued work begun in 1943 csacerning
the awardipng of the rank of senlor scientific collsborator (o scientific
wvorkeirs of the \oadenw. Seversl suggeatious wore rejected in zecrel wote
after detatled study by the I'residium., It should bu eaphasized that the
solentific councils of soientific ingtitutiomsof the Academy are not always
sufficiently ensrgetic in stimulating the presentation of petitions for
appropriation of the rank of senlor scientific collaborator to individual
scientists before the Presidium of the Academy.

In the past year, tLe observations of the Academy secretaries for
cadres in 21l departments were supported by the Presidium. The departments
carried on a large amount of cadre work in connection witn certifi.ation.

The Presidium devoted a series of meetings to the question of
oadread.

Four scasions of the Central Meeting of the Academy of Scierrus wsie
held during the year at wiich scientific repnris were heard, elections of
vice-presidents, members of the Presidium, and directors of academic in-
stitutionas were held, as were also elections of Associate Mumbers from a
number of prominont, progressive foreign scientists.

The great session of the year was held in connection with the 30th
anniversary of the October Revolutivm., Thivty-for» arinntifts . porte were
heard at the sesslons. Rep-esentatives uf al. of the academies £ soiences of ths Gk
Republics and also representatives of branch academivs of sciences svoke, in
addition to Ghe collecagues of the Acedsmy presenting reporte. In commemo-
ration of the 30th anniverwsary of the October Revolution, the Academy of
Sclenvus irsued a two-volumc collection, setting forth the achievements of
Scvist science. JAvailsble in CIA; see FIB Supmary No 8, 25 April 1048.7

The publishing activity of the Academy of Sciences USSR in 1947 was
sppreciauly broaduned: the output of books in 1947 was 30 percent higher -
thaa in 1946. The greater number of books puvlished concerned history, blology,

and geologo-geographic studses, while a largs number of books were of a popular-
sciencific chairctor.
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v ¥Wnrk an tha cangtrictfon of ho 1idinzo for thi feadomy ol Soloui o way
significantly incresmgsd in 1947, Nea.r Lsniugrad, regtoration was continued
of ‘the Great. Astronomiocal Gugervatory (&t Pulkovo) » of the Aleksander Court,
and ' of the Pushkin Iyceum (in the city of Pashkin). Constmmction of a new
astrophylical obaervatory was dbegun in the Crimea.
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